05- 9- 5J 2M3PM;ff±«W3ffiffHfft 

Searching PAJ 



1/2 ^-v 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publioation number ; 05"029537 
(43)Date of publication of application : 05.02.1993 



(51)IntCL 



H01L 25/065 
H01L 25/07 
H01L 25/18 



(21) Application number : 03-179719 (71)AppIicant 

(22) Date of filing : 1 9.07.1 991 (72)Inverrtor : 



FUjTTSU LTD 
KUSAYA TOSWWRO 
MATSUMOTO MASARU 



(54) SEMICONDUCTOR MODULE STRUCTURE 
(57)Abstract 

PURPOSE: To reduce mounting area and realize high 
density mounting, by unnecessrtating module substrates 
for mounting chip substrates, and vertically stacking the 
chip $ubstrat^s r concerning semiconductor module 
structure constituted by stacking a plurality of chip 
substrates on which semiconductor circuits are formed. 
CONSTITUTION: Wiring patterns 3 and connection pads 
4 are formed on the surface 1 1 and the rear 12 of a chip 
substrates 1 on which semiconductor circuits are 
formed. The wiring pattern on the surface and the wiring 
pattern 3 on the rear are electrically connected through 
via holes 5. A plurality of chip substrates 1 are vertically 
stacked by using the connection pads 4. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by 
computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be 
translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] Semiconductor circuit (2) 
Formed chip substrate (l) It is a circuit 
pattern (3) to a front face (11) and a rear 
face (12). Connection pad (4) While 
forming, respectively Said table rear face 
(11 12) Circuit pattern (3 3) Beer hall (5) 
It comes to connect. And front rear face 
which counters said two or more chip 
substrates (1, 1, ..), respectively (11 12) 
Connection pad (4 4) Semi-conductor 
module structure characterized by 
minding, and connecting and coming to 
put. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Industrial Application] This invention 
carries out the modularization of two or 
more semiconductor chips with which the 
semiconductor circuit was formed, and 
relates to the semi-conductor module 
structure mounted in high density. 
[0002] The wiring substrate which 
arranges between semiconductor chips 
superficially in order to connect and carry 
out the modularization of two or more 
semiconductor chips through a wiring 
substrate, although mounting in high 
density on the mother board of electronic 
equipment by carrying two or more 
semiconductor chips on one wiring 
substrate, and carrying out a 
modularization is performed for the 
miniaturization of electronic equipment 
and advanced features cannot be made 
not much small in recent years, but the 
semi-conductor module structure which 
can mount a semiconductor chip in high 
density more is searched for. 
[0003] 

[Description of the Prior Art] 
Conventionally, as semi-conductor 
module structure, as shown in drawing 5 , 
on the module substrate 10 which prints 
a circuit pattern on resin, a ceramic base 
material, etc., and becomes them, on the 
silicon substrate, it connected by solder 
Bengbu, phone DIN GUWAIYA, etc., two 
or more semiconductor chips 20 which 
come to form a semiconductor circuit 
were carried, the semiconductor chip 20 
was protected on the seal cap 30 or the 
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resin coat, and the semi-conductor 
module was constituted. And on a mother 
board 40, it connects with the external 
connection lead 110 formed in the module 
substrate 10. 
[0004] 

[Problem(s) to be Solved by the 
Invention] However, in the conventional 
semi-conductor module structure, the 
semiconductor chip 20 has been 
superficially arranged on the module 
substrate 10, and since it connects with 
the circuit pattern on which between 
semiconductor chips 20 was printed on 
the module substrate 10, respectively, 
there were semiconductor chips 20 and 20 
and a fault of - that the loading section 
and the formation section of a circuit 
pattern were required on the module 
substrate 10, and could not make area of 
the module substrate 10 sufficiently 
small. 

[0005] Without being made that the 
above fault should be canceled and 
arranging two or more semiconductor 
chips superficially on a module substrate, 
this invention makes a component-side 
product small, and aims at offering small 
and high-density semi-conductor module 
structure. 
[0006] 

[Means for Solving the Problem] If this 
invention is explained based on drawing 
I thru/or drawing 3 corresponding to an 
example, the circuit pattern 3 and the 
connection pad 4 will be formed in the 



front face 11 and rear face 12 of the chip 
substrate 1 in which the semiconductor 
circuit 2 was formed, respectively. 
Furthermore, the beer hall 5 which 
penetrates between the front rear face 11 
and 12 to the chip substrate 1, and 
connects the circuit patterns 3 and 3 on 
the rear face of front is formed. And on 
the connection pad 4 by the side of the 
front face of two or more of said chip 
substrates 1, in piles, it connects with 
multistage and the connection pad 42 by 
the side of the rear face of the chip 
substrate 1 of an upper case is formed. 
[0007] 

[Function] Since the circuit patterns 3 
and 3 and the connection pads 4 and 4 on 
the rear face of front are connected in this 
invention based on the above-mentioned 
configuration by the front rear face 11 of 
the chip substrate 1, and the beer hall 5 
which penetrates between 12, Since a 
semi-conductor module can be 
constituted by accumulating two or more 
chip substrates 1 up and down, and 
connecting the surface section connection 
pad 4 by the side of the lower berth, and 
the flesh- side surface part connection pad 
4 by the side of the upper case 
accumulated with solder etc., By the 
wiring substrate for carrying out the 
modularization of the semiconductor chip 
and connecting becoming unnecessary, 
and putting up and down, the 
component-side product to a mother 
board can be made into the magnitude of 
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one chip substrate, the miniaturization of 
equipment can be attained, and 
densification becomes possible. 
[0008] 

[Example] Hereafter, the desirable 
example of this invention is explained to 
a detail based on an accompanying 
drawing. Drawing 1 and drawing 2 show 
the chip substrate 1 of the semiconductor 
device which constitutes the 
semi-conductor module of this invention, 
and drawing 3 shows two or more chip 
substrates 1 and 1 and the 
semi-conductor module A which 
accumulated on the mother board 6 
multistage, and was formed. 
[0009] As shown in drawing 1 , the chip 
substrate 1 is a silicon substrate which 
forms a semiconductor circuit 2, and the 
semiconductor circuit 2 is formed in the 
front face 11. And the beer hall 5 which 
makes the chip substrate 1 penetrate and 
flow through a front face 11 and a rear 
face 12 is formed. 

[00 10] The connection pads 4 and 4 are 
formed in the location which corresponds 
to the front rear faces 11 and 12 of the 
chip substrate 1, respectively, and the 
circuit pattern 3 is formed so that a 
semiconductor circuit 2 and the 
connection pad 4 may be connected. And 
the circuit patterns 3 and 3 formed in the 
front rear faces 11 and 12, respectively 
have flowed by the beer hall 5, as shown 
in drawing 2 . 

[00 11] And two or more chip substrates 1 



are carried on a mother board 6 in piles, 
as shown in drawing 3 , and the 
connection pad 4 currently formed in the 
rear face 12 of the chip substrate 1 of the 
bottom is fixed to the connection pad 61 of 
a mother board 6 with solder 7, electric 
conduction adhesives, etc. And the 
rear-face side connection pad 42 of the 
chip substrate 1 of an upper case is 
similarly fixed to the connection pad 4 by 
the side of the front face of the chip 
substrate 1, and it is put upon multistage, 
and it is carried so that the whole may be 
protected by the resin coating 8. 
[0012] next, when the production process 
of the chip substrate 1 is explained, it is 
first shown in drawing 4 (a) -- as -- a 
silicon substrate 13 - laser, etching, etc. 
■- a hole - it is processed and the silicon 
oxide film 14 is formed in a front face. 
And a semi-conductor is formed according 
to a semi-conductor creation process, and 
a semiconductor circuit 2 is formed with 
the vacuum plating of aluminium and 
lithography. 

[0013] Next, as shown in drawing 4 (b), 
an insulating layer 15 is formed in the 
front rear faces 11 and 12 of the chip 
substrate 1 with an imide spin coat etc., 
and a beer hall 5 is exposed by printing 
and development. And by metal vacuum 
evaporationo and etching, the circuit 
pattern 3 which connects a beer hall 5 
and the connection pad 4 is formed on an 
insulating layer 15, and the chip 
substrate 1 is formed. 
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[0014] 

[Effect of the Invention] Since a circuit 
pattern is connected and prepared in the 
front rear face of the chip substrate in 
which the semiconductor circuit was 
formed, in this invention in a beer hall, a 
chip substrate is accumulated on 
multistage with the connection pad on 
the rear face of front and a 
semi-conductor module is formed as 
explained above, it becomes unnecessary, 
and the wiring substrate which carries 
out the modularization of the chip 
substrate makes loading area to a mother 
board small, and high-density mounting 
of it is attained. 



[Description of Notations] 

1 Chip Substrate 

11 Front Face 

12 Rear Face 

2 Semiconductor Circuit 

3 Circuit Pattern 

4 Connection Pad 

5 Beer Hall 



[Translation done.] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the explanatory view 
showing the example of this invention. 
[Drawing 2] It is the explanatory view 
showing the cross section of this 
invention. 

[Drawing 3] It is the explanatory view 
showing the loading condition of this 
invention. 

[Drawing 4] It is the explanatory view 
showing the production process of the 
example of this invention. 
[Drawing 51 It is the explanatory view 
showing the conventional example. 



